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ENGINE STARTER 
BACKGROUND OF THE INVENTION 
This application claims priority to Taiwan Application No. 92103430 filed February 19, 
5 2003, Japanese Application No. 57325/2003 filed March 4, 2003, and Chinese Application No. 
03109517.8 filed April 8, 2003, each of said applications incorporated herein by reference in 
their entirety. 

1. Field of the Invention 

10 The present invention relates to an engine starter and, more particularly, relates to an engine 

starter wherein a spring force accumulated in a spiral spring for driving a crank shaft of an 
engine can be dwindled into zero when a recoiUng of a rope is completed. 

2, Description of the Prior Art 

In the conventional engine starter, such as a so-called recoil starter, an engine starting pulley 
15 is rotated by pulling manually a rope wound around the pulley, and the rotation of the pulley is 
transmitted to a crank shaft of an engine through a centrifugal clutch. In such recoil starter, 
however, a large pulling force must be applied rapidly to the rope, and accordingly it is difficult 
to operate positively by a person of feeble strength. 

Further, in case that the engine is an internal combustion engine, air pressure in the engine 
20 cylinder is fluctuated, and accordingly it is difficult to pull the rope of the conventional recoil 
starter smoothly and easily according to the load. 

In the other conventional engine starter as disclosed in the Japanese Patent Application 
Laid-Open No. 174061/95, a spiral spring for driving the engine and a one-way clutch are used, 
and a rope is pulled manually several times to accumulate the spring force in the spiral spring so 
25 as to drive the engine. 
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In such engine starter, however, a large spring power remains in the spiral spring before the 
engine is started, so that if the load of the crank shaft of the engine is reduced, the engine is 
stated by the spring power inadvertently. Such reduction of the load is generated, for example, if 
the air in the combustion room leaks from the split ring around the piston, and the pressure in the 
combustion room is reduced when the air in the combustion room is compressed according to the 
elevation of the piston of the internal combustion engine. 

Further, the probability of the unexpected engine start is increased due to the increase and 
decrease of the fuel flow, 

SUMMARY OF THE INVENTION 
In order to solve the forgoing problem in the conventional engine starter, it is an object of 
the present invention to provide an engine starter comprising a reel to be rotated by a rope wound 
around the reel, a first spring, a second spring, both of the first and second springs being wound 
up by the rotation of the reel, an engine starting pulley to be rotated by the second spring for 
driving a crank shaft of an engine, and a centrifugal clutch inserted between the engine starting 
pulley and the crank shaft of the engine, wherein a spring force accumulated in the second spring 
is dwindled into zero when the rope is recoiled around the reel by the first and the second 
springs. 

Another object of the present invention is to provide an engine starter fiirther comprising 
means for connecting directly the engine starting pulley and the reel, wherein the crank shaft of 
the engine can be driven by the pulling force of the rope through the reel. 

Further object of the present invention is to provide an engine starter fiirther comprising a 
cover connected to the reel so as to be positioned between the engine starting pulley and the 
second spring. 
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These and other aspects and objects of the present invention will be better appreciated and 
understood when considered in conjunction with the following description and the 
accompanying drawings. It should be understood, however, that the following description, while 
indicating preferred embodiments of the present invention, is given by way of illustration and not 
5 of limitation. Many changes and modifications may be made within the scope of the present 
invention without departing from the spirit thereof, and the invention includes all such 
modifications. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 FIG. 1 is a vertically sectional view of an engine starter of the present invention, wherein a 

reel and an engine starting pulley are not connected together; and 

FIG. 2 is a vertically sectional view of an engine starter, wherein a reel and an engine 
starting pulley are connected together. 

1 5 DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention will now be explained with reference to the drawings. FIG. 1 shows 
an engine starter according to the present invention. In FIG. 1, reference numeral 1 denotes a 
rope to be pulled manually, 2 denotes a reel to be rotated by the rope 1 wound around thereon, 3 
denotes a first spiral spring arranged at one side of the reel 2, 4 denotes a second spiral spring 

20 arranged at the other side of the reel 2, 5 denotes an engine starting pulley to be driven by the 

second spiral spring 4, 6 denotes a centrifugal clutch inserted between the engine starting pulley 

5 and a crank shaft of an engine ( not shown ), 7 denotes a stationary housing surrounding the 

engine starter according to the present invention, 8 denotes a cylindrical shaft for supporting 

rotatably the reel 2 and the engine starting pulley 5 on the stationary housing 7 through oil 
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retaining bearings 9 of sintered metal etc., 10 denotes a female screw provided on an inner 
peripheral surface of the cylindrical shaft 8, 11 denotes a connecting rod threaded with the 
female screw 10, 12 denotes a connecting member such as a plate spring for connecting the reel 
2 and the engine starting pulley 5 to each other when the connecting member 12 is urged by the 
5 connecting rod 1 1 and moved from a position shown in FIG. 1 to a position shown in FIG. 2, 13 
denotes a groove or a projection formed on an inner peripheral surface of the reel 2 so as to 
engage with a projection or groove formed on the connecting member 12, 14 denotes a groove or 
a projection formed on one end surface of a cylindrical portion 5a of the engine starting pulley 5 
so as to engage with a projection or a groove formed on the connecting member 12, 15 denotes 

10 an arm mounted on the cylindrical shaft 8 by a bolt 16 for connecting the connecting member 12 
with the cylindrical shaft 8, and 17 denotes a cover connected to the reel 2 so as to be positioned 
between the engine starting pulley 5 and the second spiral spring 4. 

One end of the first spiral spring 3 is connected to the reel 2 and the other end of the first 
spiral spring 3 is connected to the stationary housing 7. One end of the second spiral spring 4 is 

15 connected to the reel 2 and the other end of the second spiral spring 4 is connected to the engine 
starting pulley 5. 

According to the engine starter of the present invention, constructed as above, the engine is 
started as follows. 

When the rope 1 is pulled manually, the reel 2 is rotated, so that the first and second spiral 
20 springs 3 and 4 are wound up. 

The spring force accumulating in the second spiral spring 4 by one manual pulling action of 
the rope 1 is designed to a value sufficient to drive the crank shaft of the engine, so that the 
spring force accumulated in the second spiral spring is used to drive the engine and disappeared. 
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If the manual pulling action of the rope 1 is failed in the course thereof, the spring force 
accumulated in the second spiral spring 4 is not disappeared, but is used for recoiling the rope 1 
through the reel 2, so that the spring force accumulated in the second spiral spring 4 is dwindled 
into zero. 

5 As stated above, in the engine starter of the present invention, the spring force accumulated 

in the second spiral spring 4 is disappeared normally, so that the engine is not driven carelessly. 
Further, in case that the second spiral spring 4 is failed or damaged, the connecting rod 1 1 is 

threaded into the cylindrical shaft 8 to urge the plate spring 12 from the position shown in FIG. 1 

to the position shown in FIG. 2, so that the reel 2 and the engine starting pulley 5 are connected 
10 with each other through the plate spring 12 and the engine can be driven by the manual pulling 

operation of the rope 1 as a conventional engine starter. 

While this invention has been described with specific embodiments thereof, it is evident that 

many alternatives, modifications, and variations will be apparent to those skilled in the art. 

Accordingly, the preferred embodiments of the invention as set forth herein are intended to be 
15 illustrative, not Umiting. Various changes may be made without departing from the spirit and 

scope of the invention. The scope of the present invention should be defined by the terms of the 

claims appended hereto. 
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